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Abstract

This section summarizcs the Mars Observer orbit determination activity extending from launch to
Mars encounter, and includes quantitative results and conclusions derived from m - ission experi-
ence. The major topics covered include (i) adesceription of the relevant orbit determination mod-
cls, (i) anidentification and quantification of the major orbit determ ination error sources, (iii) @
review of sal ientorbit determination results, with cmphasis on the Mars approach phasc orbit
determination, and (Iv) a comparison of predicted versus actual orbit determination performance.
Spccial emphasis is given 1o tbc consistency of the orbit determination results across different
radiometric observationt ypc combinat ions and data arc lengths.

T'he Mars Observer (MQO) interplanctary cruise phase lasted cleven months, starling, 25 September
1992 The final confirmed receipt of navigation tracking data was 0112.2 August 1993, less than
three days before the planned Mars Orbit Inscrtion (MOI) maneuver. During the cruise. phasc of
the mission, the orbit determination analysts of the MO navigation team dcterm ined the space-
crafts trajectory, provided orbit determination solutions for maneuver designs, and assessed the
quality and cffectiveness of the navigation tracking data.

Orbitdctermination models arc introducedin the following catcgories: (i) measurement obsery-
ables, (ii) spacecraft dynamics, (iii) geodetic modcls, and (iv) filler models. Attention is givento
the radiometric data quality throughout cruisc and uncertaintics associated with the Mars encoun-
fer estimates. ‘I'he salient orbit determination history is presented, leading up to the solutions
sclected for the backup and final MOl mancuver desig ns. ‘These two solutions, created 57 days
apart, exemplify the consistency of the MO orbit dc.term ination results. ‘1 hcy were foundto be
within 0.6 km and 1 mm/s in radial distance and velocity, respectively, to the orbit reconstruction.
In addition, orbit determination solutions created with different radiomet ric observation type
combinations and data arc lengths were inagreement during the entire cruise phasc. Finally, the
predicted versus actual orbit determination performance is presented.
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